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definition. The typical members of these two arbitrary classes
differ considerably in a number of respects :
The exotoxins are antigenic, active in very small doses, rela-
tively thermolabile, readily separated from the bacterial cell by
filtration and exhibit definite tissue affinities. Examples fulfilling
all these criteria are the toxins formed by the diphtheria and
tetanus bacilli. Their potency is extremely high, minute doses,
as little as 0-0005 ml., of an active tetanus toxin being sufficient
to kill a guinea-pig. They tend to be formed by Grain-positive
organisms.
The endotoxins are non- or only slightly antigenic, active
only in large doses, relatively thermostable, exhibit no definite
tissue affinities and cannot be readily separated from the bacterial
cell by filtration. Typical examples are the toxins formed by the
meningococcus, gonococcus and the cholera vibrio. They tend
to be formed by Grana-negative organisms.
Some toxins possess many, but not all, of the properties of the
exotoxins ; e.g., the botulinum toxin is relatively thermostable,
the welchii toxin has a relatively large M.L.D., and the erythro-
genic toxin of the streptococcus is not only relatively thermostable,
but also has a high M.L.D., 5-10 ml.
The most characteristic distinctions between exo- and endo-
toxins are thus based on (1) filterability, (2) characteristic tissue
affinity, and (3) antitoxigenicity, i.e., the ability to provoke or
stimulate the formation of antitoxins on inoculation into the
animal tissues. As examples of the marked tissue affinity exhi-
bited by the various exotoxins, we find that the tetanus toxin
attacks the anterior horn cells and red blood corpuscles, the shiga
dysentery toxin the intestinal mucosa, the streptococcal toxin
has an erythrogenic action and the diphtheria toxin attacks the
heart muscle, kidneys and nervous tissue.
A prominent feature of some infections is the local degenera-
tion and disintegration of the leucocytes ; this was considered
to be due to the action of a specific substance termed a leu-
cocidin. In the light of our present knowledge it appears highly
probable that this also is another manifestation of the activity
of the bacterial toxins (cf., staphylococcus toxin).
There is no doubt that, in the case of some bacteria, there is a
direct relationship between virulence and the presence in the
bacterial cell of a special type of somatic antigen, which in the
case of the pneumococcus has been termed specific soluble sub-
stance. This is a complex carbohydrate and virulent pneumo-